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Warty squamous cell carcinoma (WSCC), a rare variant of
squamous cell carcinoma occurring in younger women, is
primarily associated with human papillomavirus (HPV) infec-
tion. Although WSCC appears to exhibit less aggressive
behavior than typical well-differentiated squamous cell carci-
noma, it bears the risk of regional metastasis. Accordingly,
WSCC should be differentiated from other verruciform neo-
plasms. We describe a rare case of WSCC with a short disease
duration occurring in a woman of old age. We found the
presence of HPV DNA different from other well-known types
of high risk and low risk HPV by DNA chip microarray. These
results suggest that various types of HPV can be associated
with the pathogenesis of WSCC.
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INTRODUCTION
Invasive squamous cell carcinoma (ISCC) of the
vulva is an uncommon disease, accounting for
3-5% of female genital tract cancers.
1 Among
them, the warty squamous cell carcinoma (WSCC)
is a rarely described lesion that can often be
confused with other verruciform tumors, such as
condyloma acuminatum and verrucous carci-
noma.
2,3 Because of the regional metastasis risk of
WSCC, it should be differentiated from other
verruciform neoplasms based on its histologic
findings. This tumor has been associated with a
history of vulvar intraepithelial neoplasia, young
age, and the presence of human papillomavirus
(HPV) DNA.
4-6 Here, we report a case of WSCC
found in the vulva of a 71-year-old woman and
describe its association with HPV using a DNA
microarray.
CASE REPORT
A 71-year-old woman presented with a 6-month
history of an enlarging mass of the vulva. Physical
examination revealed a 2.5 cm pedunculated, cau-
liflower-like mass with a verrucous surface on the
left side of the vulva (Fig. 1). No regional lympha-
denopathy was present. There was no history of
any gynecological disease, including vulvar or
cervical intraepithelial neoplasia.
We performed an excisional biopsy. The biopsy
specimen revealed a papillomatous pattern with
hyperkeratosis, parakeratosis and acanthosis. The
dermal papillae had round or tapering, pointed
(“spiked”) tips, and a central thin fibrovascular
core (Fig. 2a). At the deep margin, the tumor
invaded the adjacent tissue in the form of irregu-
larly shaped, jagged nests of epithelium. The
dermis showed a marked inflammatory reaction
(Fig. 2b). Cells within the nests showed mitotic
figures, and their nuclei were large, wrinkled,
hyperchromatic, with frequent binucleation and
multinucleation (Fig. 2c). The lateral margin of the
resected specimen showed focal extension of the
carcinoma.
We consulted with the gynecology department.
However, the patient wanted to go to another
hospital for more evaluation. Consequently, no
further evaluation and treatment were performed.
For detection of the HPV DNA, a DNA micro-
array was performed. The HPV DNA chip is an
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oligonucleotide chip that enables the rapid and
easy detection and genotyping of 18 high risk
HPV types (i.e., 16/ 18/ 26/ 31/ 33/ 35/ 39/ 45/
51/ 52/ 56/ 58/ 59/ 66/ 68/ 69/ 70/ 71), 14 low
risk HPV types (i.e, 6/ 11/ 32/ 34/ 40/ 42/ 43/
44/ 53/ 54/ 55/ 57/ 61/ 62) and other types HPV
DNA (i.e., positive result in any HPV types, but
type is not specified). For HPV genotyping, a
commercially available HPV DNA chip was pur-
chased from Biomedlab Co. (Seoul, Korea). The
HPV DNA chip contains 32 type-specific probes.
The manufacturer's protocol describes the prep-
aration and testing of specimens, and the geno-
typing experiment was performed using a pro-
cedure provided by Biomedlab. Briefly, target
HPV DNA was amplified by the polymerase chain
reaction (PCR) using the primers (HPV and β-
globin) and conditions provided by Biomedlab
and labeled using Cy5-dUTP (NEN Life Science
Products, Inc., Boston, MA, USA). The PCR pro-
duct was hybridized onto the chip at 40 for 2
hours and washed with 3 × SSPE and with 1 ×
SSPE for 2 minutes each. Hybridized signals were
visualized with a DNA Chip Scanner (GSI Lumo-
nics, Scanarray lite, Ottawa, Canada).
In our case, the DNA microarray showed the
existence of other types of HPV DNA, but not the
18 high risk and 14 low risk HPV types (Fig. 3).
Fig. 3. HPV DNA chip microarray format (Left). DNA chip
microarray for HPV types show the presence of other type
HPV DNA in this case, but not the high and low risk HPV
types. (Left: DNA chip microarray format; right: results in
this case, other HPV DNA types positive.)
Fig. 1. A verrucous and pedunculated mass on the left
vulva.
Fig. 2. (a) A papillomatous pattern with
hyperkeratosis, parakeratosis and acan-
thosis (haematoxylin and eosin; original
magnification: × 40). Round and tapering
dermal papillae with a fibrovascular core
(×100). (b) Invasion of the dermis by irre-
gularly shaped, jagged nests of epithelium,
the cells which are predominantly mature
squamous cells showing atypicality (haema-
toxylin and eosin; original magnification: ×
50). The invading tumor masses are com-
posed of atypical squamous cells (× 200). (c)
Cells within the tumor nest demonstrate
koilocytosis with large, wrinkled, hyper-
chromatic nuclei, and horn pearl is present
(haematoxylin and eosin; original mag-
nification: ×400).Warty Squamous Cell Carcinoma of the Vulva in Older Women: Association with Human Papillomavirus 157
Yonsei Med J Vol. 46, No. 1, 2005
DISCUSSION
WSCC is a rare specific variant of invasive
squamous cell carcinoma, usually described as a
hybrid feature of condyloma and invasive squa-
mous cell carcinoma. It has been described in the
vulva, uterine cervix, penis, anus, oral mucosa
and urinary bladder.
2,3,6-11 WSCC typically occurs
in younger women.
1 However, our case developed
in old age. The gross appearance of WSCC re-
sembles verrucous carcinoma, being large and
exophytic with a papillary appearance, but the
surface has a characteristic feathery appearance.
7,8
Histologically, the tumors are mainly papillo-
matous with acanthosis and hyperkeratosis, and
they have characteristic histologic findings that
include prominent fibrovascular cores of dermal
papilla, striking nuclear koilocytotic atypia and
jagged, irregular interface between tumor and
stroma.
8,10
WSCC is a slow growing tumor. However, un-
like giant condyloma or verrucous carcinoma,
warty carcinomas have a risk of regional metas-
tasis. As such, it must be differentiated from other
verruciform neoplasms, such as giant condyloma
acuminatum and verrucous carcinoma. Micro-
scopic finding is helpful in differentiating warty
carcinoma from giant condyloma. The latter
exhibit a pale pink hyperplastic epidermis with
uniform-appearing nuclei and much less atypia.
12
On the other hand, the former has more cytologic
variability, with clear nuclear pleomorphism. In
addition, the interface between the base of the
process and the underlying tissue is variable and
irregular, a feature that is much less evident in
condylomatous lesions. WSCC is distinguished
from verrucous carcinoma on the basis of long
and undulating, condylomatous papilla, with
prominent fibrovascular cores and a base that is
rounded or irregular and jagged. Furthermore,
koilocytotic atypia is prominent and diffuse, while
it is absent in the “pure” verrucous carcinoma.
7,8,13
HPV infection is strongly associated with warty
and basaloid squamous cell carcinoma.
14 Several
HPV types (e.g., 6, 11, 16, 18, 33) have been
detected in the vast majority of WSCC cases.
15-17
In the study by Hording et al.,
18 84% of basaloid
and warty carcinomas were found to harbor HPV
type 16 or 33, high risk types, by PCR, while in
the same study only 4% of the cases of kera-
tinizing ISCC, which typically develops in older
women, had evidence of HPV. In our case, the
existence of HPV DNA was proven by DNA chip
microarray, but we could not detect the specific
HPV DNA type that is often associated with
WSCC. Whang et al.
19 evaluated the clinical
efficacy of the DNA microarray for the detection
of HPVs in various cervical lesions. They detected
HPV DNAs in 158 and 174 of the 234 cervical
samples by PCR-RFLP (restriction fragment length
polymorphism) and HPV microarray, respec-
tively, and suggested that HPV oligonucleotide
microarray is a highly comparable method to the
previously used PCR-RFLP method for the detec-
tion of HPV.
In conclusion, we describe here vulvar WSCC
occurring in a woman of old age that is associated
with an unknown HPV type. This suggests that
WSCC may occur regardless of age and that
various types of HPV can be associated with the
pathogenesis of WSCC.
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